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DETAILED ACTION 
Response to Amendment 

1 . Claims 1-23 and 33-39 are currently pending. Claims 24-32 have been 
cancelled. New claims 34-39 have been added. The objection to the specification is 
withdrawn. Claims 1-23 and 33-39 do not overcome the previously stated 102 and 103 
rejections. Therefore, claims 1-23 and 33-39 stand rejected under the following 1 12, 
102, and 103 rejections. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-2, 18, and 33 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. It is unclear what the symbol 7" is referring to. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351 (a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21 (2) of such treaty in the English language. 



Application/Control Number: 10/736,480 Page 3 

Art Unit: 1745 

5. Claims 1-3, 5-6, 11-12, 18-23 and 33-39 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Barton et al (US 2003/0157397) as evidenced by Kiefer et al (US 
2005/0084727). Regarding claims 1-3, 5-6, 18, and 33-39, the Barton reference 
teaches a fuel cell comprising a first fuel cell flow plate "16"; a second fuel cell flow plate 
"16"; an electrolyte membrane "6" between the first and second fuel cell flow plates; a 
diffusion layer "1","5" that is carbon paper, between the first fuel cell flow plate and the 
electrolyte wherein the carbon paper is treated with S0 3 H Nation which is a sulfonic 
acid moiety (See paragraphs [0057],[0064],[0065],[0087],[0100], [0101] and Figure 2). 
The Kiefer reference teaches sulfonic acid groups that are covalently bonded to cation 
exchange membranes such as Nation membranes (See paragraph [0006]). Since 
sulfonic acid groups are covalently bonded to carbon atoms in Nation, there's no 
evidence to show that sulfonic acid groups are not covalently bonded to the carbon 
atoms in the carbon paper that is treated with S03H Nation solution. 

Regarding claims 1 1 and 12, it teaches an electrolyte membrane that is a proton 
conducting material comprising a perfluorinated sulfonic acid (See paragraph [0086]). 

Regarding claims 19-22, it teaches a fuel cell system where the fuel cell utilizes 
fuels in liquid or gaseous phase such as hydrogen or organic fuels (See paragraph 
[0054]). Therefore, the fuel cell is either a proton exchange membrane, direct feed 
liquid, direct alcohol, or direct methanol. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Barton et 
al (US 2003/0157397) as evidenced by Kiefer et al (US 2005/0084727). The Barton 
reference is applied to claims 1-3, 5-6, 1 1-12, 18-23 and 33-39 for reasons stated 
above. However, the reference does not expressly teach an article where R is an aryl 
substituted with halogen or an alkyl moiety. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the Barton 
diffusion layer to include an aryl substituted with halogen because the substitution of an 
aryl for alkyl was held to be obvious (Ex parte Koster 136 USPQ 75 (PO BdPatApp 
1963)). 

8. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barton et al (US 2003/0157397) as evidenced by Kiefer et al (US 2005/0084727) in 
view of Yasumoto et al (US 2003/0198860). The Barton reference is applied to claims 
1-3, 5-6, 11-12, 18-23 and 33-39 for reasons stated above. However, the reference 
does not expressly teach a diffusion layer that comprises a platinum catalyst where the 
diffusion layer comprises 1 to 50 wt% of the catalyst. The Yasumoto reference does 
teach a diffusion layer that comprises a platinum catalyst where the diffusion layer 
comprises 1 to 50 wt% of the catalyst (See Example 1 on page 6). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the Barton fuel cell to include a diffusion layer that comprises 1 to 50 wt% of 
the catalyst so that the process of making the diffusion electrode can be simplified. 
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9. Claims 10 and 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Barton et al (US 2003/0157397) as evidenced by Kiefer et al (US 2005/0084727). 
The Barton reference is applied to claims 1-3, 5-6, 11-12, 18-23 and 33-39 for reasons 
stated above. However, the reference does not expressly teach an aqueous 
permeability of the article that is greater than the aqueous permeability of the diffusion 
layer, an article that has an initial contact angle with water that is at least 40% less than 
the initial contact angle with water with the diffusion layer, or an article that has an initial 
contact angle with water that is less than 125° and at least 20° less than the initial 
contact angle of water with the diffusion layer. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the Barton 
diffusion layer to include an article that has an initial contact angle of water that is at 
least 40% less than the initial contact of water with the diffusion layer, less than 125°, 
and at least 20° less than the initial contact angle of water with the diffusion layer 
because the parameter optimized was recognized in the art to be a result effective 
variable since initial contact angle is a result of the hydrophilicity of the diffusion layer (In 
re Boesch, 617 F2d 272, 205 USPQ 215 (CCPA 1980)). In addition, it is well known in 
the art that the Nafion solution used to treat the carbon paper increases the 
hydrophilicity of the diffusion layer such that the aqueous permeability of the article is 
greater than the aqueous permeability of the untreated diffusion layer. 

10. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Barton 
et al (US 2003/0157397) as evidenced by Kiefer et al (US 2005/0084727) in view of 
Takeda et al (US 2001/0031387). The Barton reference is applied to claims 1-3, 5-6, 
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11-12, 18-23 and 33-39 for reasons stated above. However, the reference does not 
expressly teach a direct propanol fuel cell. The Takeda reference teaches a fuel cell 
system that uses other type of hydrocarbon fuels such as propanol (See paragraph 
[0052]). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Barton fuel cell to include a direct propanol 
fuel cell because both methanol and propanol are alcohols that can be easily 
transported and used as fuel in a fuel cell. 



Response to Arguments 

1 1 . Applicant's arguments filed 7/13/06 have been fully considered but they are not 
persuasive. In response to the applicant's argument that Barton's sulfonic acid moieties 
are not covalently bonded to the gas diffusion backing, there is no evidence showing 
that Barton's carbon paper treated with S03H Nation solution does not contain sulfonic 
acid moieties covalently bonded to the carbon paper. In fact, the carbon paper treated 
with S03H Nation is baked in an oven at 300°F for 2 hours (See paragraph [0101]). 
Although the Barton reference does not expressly teach a chemical reaction between 
the sulfonic acid moieties and the carbon paper, it is implicit from the teachings that the 
sulfonic acid moieties are covalently bonded to the carbon paper. In addition, claims 1, 
18, and 33 do not preclude the addition of Nation because of the "comprising" language. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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